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Most field crops are generally colonized with a diverse species of arbuscular mycorrhizal fungi (AMF). Studies using a model 
AMF have shown that AMF colonization can improve plant nutrition and productivity. However, the functionality of mycorrhizas 
in the field likely depends on the combination of traits of the multiple AMF species that co-colonize the roots. Unfortunately, the 
colonization dynamics (lifecycle) of AMF, their genetic structure, and the role of individual AMF under field conditions have not 
been elucidated. 
Despite significant advances in high-throughput sequencing techniques, the hidden intra-species or intra-isolate genetic diversity 
present in AMF has hampered the accurate delimitation and identification of AMF species. As is the case for many microbes, most 
field AMF are thought to be unculturable, indicating that most AMF species contributing to mycorrhizal functioning have not been 
characterized. To reveal the potential, new functionality of field AMF and utilize their biological value in agriculture, the species, 
genetics, and function of AMF should be clarified. Moreover, recent discoveries suggest that the colonization dynamics (lifecycle) 
of AMF in roots are related to their functionality from the cellular level to the ecological level. However, there is little data on the 
dynamic aspect of AM symbiosis in opaque soil. 
The biology of AMF has yet to be elucidated. To advance our understanding of AMF functionality in the field, it is necessary 
to clarify the biological basis of AM symbiosis. We developed a live imaging technique for AM symbiosis that reveals the highly 
dynamic aspect of the short lifecycle of intracellular colonization (Kobae and Hata 2010; Kobae and Fujiwara 2014), which is an 
important step for resource exchange between the two symbionts. In addition, we recently developed a novel technique for analyzing 
the nucleotide information of individual AMF in roots in a culture-independent manner (Kobae et al. 2017). In this presentation, I will 
focus on the future direction of research on high-resolution functional analysis of this symbiosis in field crops. 
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